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Abstract of JP2000263799 
PROBLEM TO BE SOLVED: To keep durability 
and to reduce production cost. SOLUTION: A 
flow passage unit is constituted by laminating a 
nozzle plate 3 having a plurality of nozzle orifices 
2 bored therein, a flow passage forming substrate 
8 having a plurality of pressure generating 
chambers 5 communicating with a plurality of the 
nozzle orifices 2 and a reservoir 7 supplying ink 
to a plurality of the pressure generating 
chambers 5 through a plurality of ink supply ports 
6 and including mutually opposed first and 
second surfaces 8a, 8b and a lid material 1 1 
sealing the first surface 8a of the flow passage 
forming substrate 8. Piezoelectric vibrators for 
pressurizing the ink in the pressure generating 
chambers 5 are provided. A through -hole 
becoming the reservoir 7 is formed in the metal 
plate material including the first and second 
surfaces 8a, 8b so as to pierce the first and 
second surfaces 8a, 8b and a plurality of 
recessed parts becoming a plurality of the 
pressure generating chambers 5 are formed to 
the first surface 8a of the metal plate material by 
press processing to constitute the flow passage 
forming substrate 8. 
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[0040] FIG. 3 is an exploded perspective view of the flow 
passage unit 1. The flow passage formation board 8 is formed 
by previously forming a through hole in the area used as the 
reservoir 7 in a material having a superplastic characteristic 
and ink durability, for example, a pure nickel plate a little 
thicker than depth d of the pressure generation chamber 5 to 
be formed, forming a concave part used as the ink supply port 
6 on the side of the reservoir 7 and a concave part communicating 
with the concave part, used as the pressure generation chamber 
5, and making the nozzle communication hole 4 by a laser, etc. , 
in the area opposed to the nozzle opening 2 of the pressure 
generation chamber 5 . 

[0041] The described flow passage formation board 8 is formed 
by fixing the nozzle plate 3 with the nozzle opening 2 
registered so as to communicate with the nozzle communication 
hole 4 on a first face 8a, namely, the seal side face and an 
elastic plate 11 to a second face 8b, namely, the opening side 
face with an adhesive, etc. 

[0042] Next, a manufacturing method of the flow passage 
formation board 8 described above will be discussed with 
reference to FIGS . 4 to 7 . 

[0043] First, in a first step shown in FIG. 6 (I), a plate 
material 21 formed with a through hole 20 at the position to 
form the reservoir 7 previously as shown in FIG. 4 is provided. 
[0044] Next, in a second step shown in FIG. 6 (II-l and II-2), 



1 



the plate material 21 is pressed as shown in FIG. 7 (I) by a 
first metal mold 24 shown in FIG. 5(a) and a second metal mold 
26 shown in FIG. 5(b). Here, the first metal mold 24 includes 
a plurality of convex parts 22 and 23 corresponding to the 
concave parts used as the pressure generation chamber 5 and 
the ink supply port 6, and the second metal mold 26 includes 
a plurality of convex parts 25 corresponding to a wall 5a for 
partitioning the pressure generation chambers 5 and positioned 
between the nozzle communication hole 4 and the ink supply port 
6. The convex part 22 is formed so that a height hi of the 
convex part is a little larger than a depth d of the pressure 
generation chamber 5 to be formed. 
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(54) 'f>?yi?>Sfi^?H 



(57) [KM] 

[Ml] * 4*o«l« h^>i£«Sr 

HSr iflS-^S-f HEft^y KSrffitfc-f 

u- h 3 i , y x^M a 2 fc*aH-3**©ffi* 

6Sr^LT-<^^Sr^1-5yU i -^7S:*L, 2V*fc 
#KQl-*8 1 95 8 a RUMS 2 E 8b Sr^tfSftK^J*S« 
8t, Sf£K^SS8omiB8aSrS-U:-r5^«-l 1 

5 ©rtgB©^ V* SriPffi-rSEItgEbT- 1 0 fcKita. 
1118 aMl2!8 b££tf&JR«tf2 1 \C>J1f- 
'<7 t)5e5Jtii?L2 0*rlBlB8 a*>bS5 2E8 bit 

&£^5 ifc5«g:©|!fllB2 7*7l'*mX\z£<0 : f&& 
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is i 2 ffi&^tf assists i > mRXtmtfL 

t. 

ttCtllMMtmtt. ME& 1 ffi&tfflJESfl 2 Sfc^tf 

WBff2iE*-eiraftjftu «rB4fes*fl-©wtusiffi 

MBft^s' K. 

% 1 ffiSr¥Stt±ADXi-5 r i fcWKfci-SlfjMl 1 IE 
«©-f V* v?^ s> HEADS' K. 
lit** 3] tMR/UXjPXKJioT. WHto-f f 
^«*&at45«ikOIuiSfS^, flfrE«»©ff;*j££gi: 

5iS*«lXB:2fc|att©>f V-^^^y K. 
[H*^4] tirEEa»£S&tfttE-<>'*#l&ntt# 
fcfltrE&JR«*J'©fflES5 1 ffifc'J&fcSftt^S- £ 

l»*«5] tWWv^(tla»D«r»«i-5lWai!fl«tt. 
IWEEE*«4*tr«J*i-5lWBIlfl* J: 5 <>»< RMtSti 
TV^r£&^$tr3W#£4Ef!©'i'i'*^*.s> h 
E»^y K. 

ffifcJ&J*£*t, tfJE^^W&PttWE&mWwME 

«pt &»s-t-o«is pilars- § e> £ #i- s r t * 

Sr¥ffitt±^DX-r5 r £ £ifcffi£-r5ff #9 6 
y^^iy MESAS' K. 

[»#JS8] MIEXu-^iPXlCtS^T^fE^RSttOM 

(c N «nEJE***ai3!tSWIEI!fl»oJiia©l»EJBlffi 
K*B»*»jW-5fc»K. tfrE&JS«#©flJEgl2ffi 

« t i-*BI#9 1 7 ©<^T ix30»-«fcE«O'r ^ 

[St#>g9] ftiE&JR£#©mrE^2ffi»;:»/££;h,5Bu 
BMSJMUHflttf*, P«i-5HuEE^)%±^lsl±SrE 

Sr<KM»i:i-5BI#9 8E«0'f ^i^ay hE*~y 
K. 
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flWB*fi»*fflDD«tt, P^i-5mJiEJ£^^±^lsl±5r 
KH1-3tt*©tt£t&E**©ffi**&££fc*fc!» I 3 
ttft©flWcfc»*3 Ji* r £ SrWRii-5l»#«8E« 
©^ v=x y HEfi^y K. 
[8t#Jgi l] ltB*JHWottf»2iiili:»a*li* 

9 8 E«©^ W ^= y hEffl^ y K 0 
> [if*JS 1 2 ] IftE&JUKmt, «= y *VK Sft • T 
A<* = !>A-«©37c£&, XfifB-«- t**^*^© 

4 1 7bW 1 1 ©V *f ftd^-JKKiEtt©^ 5?* y hE 
m^-y Ko 

1 3 ] $»© / X/uM P Lfc y X/v/v 
-hi, iWEffl*© / X/m P fcjg»*-5lMfc©flEa» 

5JRlffiAtWR2ffiS:^«l8»J«*«i, WE«EK^ 
o j^R©*lEJIilffi*#JH" ; 6*ttt» &««UT«^ 

HuEJE*«^©rtS»©<y^ SrJnJEi-SJE*36^¥S 

!KrE«lk©ffi***SH:llfE8t*»*SS©«rE« 1 ffi 
fc*5lt<5**©Dfl«i: UT»***VTJ89, 

b^eis^©^ y? tt^ p r±iwa«EK»ijaeK©iWB» 2 

ttFE^f:©^ y^MPi fluE«Sc©JE^«4^ fc SrJl 

»9, StrEttl&PaaTLttME-l'y^^lSPtfltEE^ 

»t +511*91 3|E«©-T Vv-'S^v YWM^-y K. 
[H*4 1 s ] ffi»© / x/i'H p & »R tfc y X/wX u 
-ht, MEffl*©yX;wMp^*ai-5«»:©E^IS 

5miSSO ! S2®Sr^tf«g2S^S«i. IWBaEK» 
^S«©ISrEmiffiS:#it1-5S*tt. SrffllbTfll^ 

l»E«!S»*S*tt» tHE^ 1 ® tr&trft lltfi, tu 
E^2ES:-&tf^2«*tt, SrWU, fitlEIg 1 fitf itft 

jtiJEJil 1 «ltf±. atRWUWaE****©*^^* 
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s/ K. 

[|»**l-6l tWBJR-2 «#tt\ WESg2B£tfWES£ 
2 ®»c*ti6rt-5S5 3 ffifcStr&JMSttfc J: 9 HMteftT 

*59, 

we y jrii^Ltt, we&JS«tt©WEli 2 

«WB»*©ffi**4S3»rilfflDfltttt> WE&JS«#©W 
3 SI-T'w^JliXt- J; 9 J&fcSftfcfcSfcWlHlfBT?*) 
5rtSr#mti-5lf*Jll 5WM.<D<< y**?*y HE 
S^y K. 

U8*£l 7] WET'i'^inXcDgHcWE&JiStfwW 
CIS 3 B£¥ffift-hJHXl-5 r t Sr^mt-f-Sit*^ 1 
6E«©-f i?i s> Mafias' K. 

[H*«l 8] WE^l^flnXKfc^-CWE&Mffi**© 
WEIS 3 BfcWEE;*J*££i &5WSIHlfl$:J&fc1-5 

EtcftEtRSr^l-Sfctotc, WE&JR«tf©WEI? 2 
Bfc^^JPlfc J: 9 mffl&$MWm*l&&1rZ> Zb* 
f&mtirzmx&l 6X111 7CEiO'f^^5' h 
E&^ y Ko 

«ElftiB»J*ffllH18Sr±, Wtti-5-«fiaE*384^PI±* 

Eis-rs^w^t^-tstt*©^*-^^^* - 

t«r1*«f:i-5fll*5ll 8E«©^ V* i?* y hE&~- 
y K. 

[ff*3g2 0] WE&JSI«*t©WES5 2BKI^£ax2> 
WEI£j£»riUl»Bu WM-3tWEffia»£*W±«: 
KB1" 5 i «WB*fc©BE2>»4* t fc * fc *s 5 

URoWJjEtjert^JxSrtSrWKt-tail**! 8E 
«©W 5/ hE»^ s/ K. 

[H*«2 1] WE&JitKtt©WE£l2®t^/&$;h,3 

« 1 8 E^©-T v'i y hEfi^ s> k, 
[||*3I2 2] WE&JS«ttfi> *=y*7»'. «»• T 
/wS=£A-«|©35frfr&» XlifS- »• 

3g 1 6 7iS 2 1 ©l^Tft^-^l-EfS©-!' V* v H 

2 3 ] WEJ£^3g££©.)£B©WE/ X/HIP 
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w®tti-5i«*is i nm 2 2 ©^-f ix^-3StE«ro-c 

yf's-y Y^m^-y Ko 

[H*3I2 4] WEgtffi* |WE**©BE#*£*fc*t 

fi»HPT*;fc5 r. t SrWHt-tSII 1 2 3 ©^f 
^-3S»iE«©-< v?i y KE®^s/ K. 
[11*312 5] ®&©/X/vMP££^bfc/X/v:7V 
-hi, frlSKft© y X/wH P fcjgai- 5 **©£*» 

io .4aRtmiB«*©ffi*»4at**©^^^tt»o* 

^U-C-fy^Srtt^-t-sy^-^Sr^U, EVM£»A1- 
{£S«©«JE^lESrit±i-5S«-tv 

WE*IS#jSS«tt;. WESS l B&tfWESiS 2 B&£tf 

TWEy-f-'<fcfc5Jt>i?Li:> WE&JWS#©WE$B 
20 ifl5fc»**Jx-CiWE««:©ffi**feai:4S*»©M 
WJEA***i"©IWE*2ffit»«SixfcD!l»i:. 

[H*3§2 6] (trB^*«*t©litrE»2BiK:»l*Siifc 
m}Em«Bf±. H«i-a«WBJE*»*SISI±S:Kliii-5« 

mo^tti&-f %&m<ommz- zti^iiBis. zhx^z 

rtSr#Sti-t5H*3S2 5lB«0^y^5?s5' HE® 
K. 

[H*3g2 7] |&E^M«*t©irE»2Bfc^j*$*vfc 
KfE[ffl^l4> P«-r?,HuEJE^^^^ISI±SrEHi-2>« 
30 »©S£IWB*tt©ffi;*j«£3ifc*fc#5**©«« 
K*hm»*$*b-C^5r t«r1*«t-t-5HI**2 5 

E«©-f v 5 ^ -7 hE^y Ko 
[lt*3S2 8] UWE^««*t©IWB»2fflifc»J«$Jxfc 

-©ffl«fc^$^TV^5rtSr#8f[t-t-5»*JS2 5 
Eitcoi' V?a: y HE^-7 K. 
[H*«2 9 ] WE&JIWtt, *!=y*7K iEft • 7 
;W ? = ^7 A • 3 TC-g"^, ■S'W^f 

40 2 5 7iS 2 8 ©V >i* H^^-JSi-Ett©^ 

[56e^©^«B^tftBJ] 
[0 00 1 ] 

9 JE'^«4SSr*PJE LX / X/UBB □ y* SSSrtba 
[0 0 0 2] 

jPa&w/XvvflUai, ^ii©-r^^^il-jlJi-t"5iE 
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[0 0 0 3] r©J: 5ft^^yay MMfr^s' Kfc*j 

[0004] 

[0 0 0 5] itfflJ«»fcJ:*HOE*»±*trM« 

»R**©»l*fc#5fc-^^**fc*3S& 
bW-vSwiaHasfc*. 
[0006] *WMteZ.<o J; 5 ftFn^i-SI^-C&£*vfc 
tiOtSi-jt, *© Bail's 2: -5(4, B^ttS:*i«f 

9*9 YWfc^v KSr«(fti-5 
[000 7] 

5fcftKSl035SK±5-f^i?iy MESAS' K 
f4, $!&<DyX/i^p£#|£Lfc/X/wXU'- hi* mi 
EWR© / XA-Bf] a fcjga-*-3«*©£E*«£S&tftt 
EMR©^**^**©^ >?«&p trtf br>r ^ 
!J U. SVM^|6]i:5|glffi& 

|E*lii*r#Jhi-*«ri:, fcffiJl LT^BKbfciSfESSa- 
= y h t , mJiEBE^fg^©!^©^ SrAPJE-f-SJE 
2i3g£3H££, tiJiBfltSS^J&SlStt, IMEflU 

BJWW»B*2ffi**tr£«SttfclWrey *-/<i*S 

jriaatriWB*iffi*»6)ttiaiS2ffi*-cjnij»j«t, m 

fE&JR«tt©i5iEg? 1 ffifc, WIE«fc<DJE^^4^ t * 
5*8©Gfl»*:7uxtoXfcJ:0$j«bT*l*$ftT^ 

[0 0 0 8] #*b<f4, IWB^l'^JPXCttfc 

iftlB&Mttt ©flJfHJI 1 ESr¥ffitt±»PXi-5o 
[0 0 0 9] *f*L<tts mFfEXU^JPIJCto 

[0 0 10] $J;£b<f4, IMaE**feSXt«(f 

[ooii] #*b<»4, mmytw&nzm 

±0 t»<»**lxT^5. 
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[0 0 12] Sfc, ifiKlt MSEflErtSS&gtefrfE 
fulE&«&fl-©iiu!ESg 2 Efc#j£3ivc*s 9 , ItlEEA 

[0 0 13] *fc, ff*L< (4, IWB^U^1PI©*K 

[0 0 14] #£L< 14, IWayu^JPXKJSV^ 

■CttB4JR«tt-©WB» 1 Efc1»EEa»£3 i ft 3M 
IEIH»$rJlSj*1-3»fc, IWBE*364St ft5IWB|H» 
©)lia©MEm 1 ffiK»fi<B*»J*i-*fc©K» .M1B£ 
MWt©ttW2iifc^i'Xlpxfci9lifi»jWIDfl» 

[0 0 15] SftKH BSK^JSS**©MEm 
2BfK»***t«t«ElfcB3»*ffllH»tt» IWi-*iWB 

[0 0 16] *fc, »4KI1 WfE&JS«#©ii«JiH£ 

E^3«^lRl±SrEiii-5ffifR©*i:tafE : a*©E*56 
^tt*fciSS«f[©®*ict^$JxSo 

[0017] ff* L< 14, ffirf&£JMK#©ftfflE£ 

2ffifc»**ii5WEI!6fi»*ffll!D»»4. f«riE«tSc©JE 
^^©^Wctt^**-©^!-^^*. 

[0 0 1 8] $f£L<t4, BfTE^JRStftt, 

yJr/K B& • T/V5 = ?i>. • «© 3'tg-£&, X»4f&- 
& • **^;M»©<Mtt*£fcJ:9JBj*$*bTV«. 

[0 0 19] %2<0&WK.£Z'fl'* t S*>y HBflk^y 
Ktt, H*©> X/wM P.fc£R.Lfc / X*K/U- h t , 
ffilElgfc© -/ X;v|5f| P KigiI1-3«lSc©J£;bSg£g;&U ! 
ttlBfc*©ffia»£Ste**©'f >t®&a*ftLX-< 

M$2I SrStrifcB)l$jft££ t > tWB«»»riat*R© 
WE*lEfcitik1-<5«ti:. ^SSL-Cffi^UfcMeS 

stfiaE*n4a©rtgi5©-c $£to&*i 

mm±^t, Sr«A, «fll5«ic©E^II4a(4«IfE 
«K»j*ii«©«Wa» 1 Btfelt5a»©lffl»i u-c^ 

S«<OHufBm2B(-*3lt5«^©taait UTJWSilT 

±50, «trlE«lfc©i'v^ft*&nt«tr!E«»©E*?64a 

[0 0 2 0] Sfc, $f*U<f4, iufE-f ^^W^Pirsu 

mmt)%!tmtte. «riE*is»j*ss©J¥**^ifcst x 

dSfiftt)-&oT*st), flufa^P»ii?L(4BME-l' V^tt 
[0 0 2 1] larositJ:^^^? MEft'^s' 
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ftt)>JV 2 ffi.Sr^ tf*K»*S* t , . MBtUMMtSC® 
IWE*liE*»Jhi-5*«-fc. £«JfL-Cl8$Lfc»it88 

?Li WB !J U*-/<»«Jta?Li SrJt. 
fMfta»iWBKa«i, tuiBg2«1#»4, «ft 

na&£, tdEy^-^^aat-ii^^HTBtiEyf-* 

[0 0 2 2] 4fc, $f*L<tt, flWBf52«fi-f±, SSIE 
Jg 2 B#tfMf2SI 2 EKi*frl6rr 38 3 B*r£tf&R«*t 

«J1B&*«tf«>IMBJS 2 Ba>bflt1B& 3 ffi*"C*a»* 
Sftfcjtafttf*) 9 , |WE«ROflE*»4«>jWBIlD« 
tt, HuE&JS«tt©M!Ef& 3 Bfc^XiPXfc* 19 ft* 

[0 0 2 3 J 4fc, #4L<f4, WB^u^mi©*!- 

■ [0 0 2 4] 4fc, #4L<f4, filiiaX^flniKfc^ 
■CfnBAM*#©1ltrlB« 3 jBK«HEE*»4* £ ft 5 ft 

EBfl«*»j*i-**fc- «nEffiA*4at*5itEi!fl» 

©JS22©tulEH3®^^lH5Sr»J*-t-2>rtfeic v tir8B& 
Ji«#-©iirfBSB 2 ffitd^i^APIfc J: 9 ftB»*«Dflll 

[0 0 2 5] 4fc, »4 U< (4, sfJ!E&JR«*t©ffJiES& 

[0 0 2 6] #4 L< (4, flHB&RSStWflHESS 

2E^^Stt5miEl^jE^^iag8l4, 5IWB 
E^^4^P1±S: Mi - 5lSm©^ £ SMBK*©EEa* 

[0 0 2 7] 4fc, #* U< (4. WB&**Wo«rlEJB 
2iEK»**ii'5«nElftB»»*ffll!n»tt. fitiEffiS:©JI 

[0 0 2 8] 4fc, »4 t< 14, Sil!2&JS«*tf4, *fi= 
5/ frA*, SIS • 7 A- % =■ •> J* ■ M<0 3 Xf4$o • 

[0 0 2 9] 4fc, ±IBJRl7J£»3©*Wfc*SV*T, 
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[0 0 3 0] 4fc, ±e»l75£83©»Wfc*JV^ 

tz®®x&&%M^mtmf$£hk.w&mx'hy . bu 
[0031] f4o^ia^^y?^y ms»^j/ 

Ktt, / Xa*| P *»K Ufc / XA/X w- h £ , 

io iWBKfcroyX/i'BBPtita-t-Sttftoffi*^^*^ 

y^Srtt^i-Sy-r-^Sr^t, 1 ffi 

rxwb 2 mttsm&M&mm t , iwb«is»*«*© 

J£#3S£#tft£> tir3EiKBft&£«*4, mJlS8 

1 B&tf i5fE8 2 B&"£t?&JS«#»::ffilE8 1 B5*»bW 
las? 2 E4 -ewa^sS; $ tixim y if->< £ ft 5 »a?L 

20 jE#g£££ft3lSlfc©l!fl$Bi:s WE^JRS*t©MIEm 
2B(-^^tbfcBD&St, ^*i-5r£Sr#mti-5o 
[00 3 2] * fc» » * U< (4, IMB&JR«*t©ffilB3S 

[003 3] * fc, #4 U< f4, ltfE^*«*t©«JlB^ 

2BK»j**ii'fcitnEiy]«r±. n»f*twaffi**4S 

B± & Eirt^«*©ll t BuIS«ic©JE^^^^ £ fc* 
fc*s.5«*©ti«^-?:^-etb^s?HXV>5. 
30 [0034] »*K 14, fitriE^JRtstt©*iia« 
2fflK»**ltfclWE|B*tt, IWB«fcOffi*«ft*0 ' 

[00 3 5] #* U< 14, mlE^JSW»4, «>B= 

BIS ■ 77V 5 = £ A • H© 3 tc-o^, XI4fe v • 
®- t'^.T^^©^mtt^t-4 9i^)5S;$HT^5o 
[0 0 3 6] 

»T» *«BJ©^lSg»ffi^o^T[glB*#fl§tTtSi 

40 [0037] 01, 02 (4, Ztl J £'fo*MMMffilZ. X 5 
ta^y K^ittrox-fcot^ SK^=-7 hi (4, IS 
ic© 7 X/wM P 2 Sr-5£ f y ^T-#^: Lfc / X;W7* 
h3£, /X/ioga?L4Sr^LT7X;^P2(c«ai- 

«4#ik-C*>5EE«§lb»=y h 9©^S«)*- K©# 

BEfififtT- 1 -a<oife*fca* i.xmt)%±g. 5 ©§a?r 
so [0 0 3 8] ft*s, r©*^.l»T?riBE*»*#»it. 
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xswm^ i o Litmh±. 1 1 ©ee^ 

»4*5fc#fili-«««K#|iWBl 1 a 4:WtT, EE 

[00 3 9] h 1 tts H^WRoltHJjjW 

«fci3*j*S;h.fc*>i^-i 2 ©Ban B5 1 3fcttttb 

^-1 2©iRS§gl SfciRgSiv HM'tiX*?- 1 
2fc©S«ffi*«MWlfcJ:0BJfe3*b» /X^Xv-h 
HKIMIV-A' Wfc*to5## l 6 «:**-CB»^ y 

[ 0 0 4 0 ] 0 3 tt, fl«a= y h 1 OSWWttlBlT?* 
9> «8&JRMK£«8tt, jg^tti$4*H4i, 

*5©»*dJ:9MH 1 /¥v*B=s'4r/»'*fc, yn*-^ 

5i450*B*7&*U ffi*»4*5©yX^UIn2fc 

[ 0 0 4 1 ] r © J: 5 fc« A * ftfcSB&JBfifcSE 8 tt\ 
^©^1358 a, o*9*tih{KI©E©/X;iTgii7L4l- 
»iii-5 i 5 fc y X/m P 2 LTV X/wX 

^-h3£, -?:©g?2iB8b, o£ 9 HBPffl!l©ffi 

fcJMtSl 1 *«»SW$fcJ: 9 @)£LT«j&$*l5„ 

10042] w;, ±&-©ttosfl?j&£& 8 ©»*#*£ 

OUT, 04 75H0 7£#R8LT!ft9H-5. 
[004 3] *1\ 06 (I) fc*Lfc*liafc*M^ 

t, 04te^Lfc±5fc^©yi^-/<7 4:»$1-^tte 
1I£ JtSTL 2 0 ££13: LfctRtf 2 1 fc/l ft-*-*. 
[0 0 4 4] 06 (II- Is II- 2) fcSLfc* 

2ISlCjol>T, «**2 1 Sr, 05 (a) fc^LfcJ&l 
©&I!2 4i, 135 (b) fc*UfcJB2©£S2 6ite 

it), 0 7 (i) fc^ufcJ:5»cXu^Jpxi-5„ 

T, Sgl©&§!2 4I1£EA^5SW>'^MP 6 

t4500*Sfc»J«;-t-5««:©a*S2 2> 2 3 

9 > IS 2 ©&S 2 6 ttffi**ffe* 5 fcEB+SS 5 a 

^1-5lg$:©fiSB2 5£«X.T^5„ Sfc, A*B2 2 
(4, -t©i*i$h ^-f^£E^^5©^$d 

[004 5] dCXu-^IgfcJ:!?, gl©M24© 

6fc45«*©0*8 2 7, 2 8*s^$Jx, ffc»2© 
&H>2 6©AgB2 5(::<fc9, 5 H±©IHfctt 

111-5ll«!5afc»je;i-5««K**OI!fl*B (Rfi££ 
ffl0*|S) 3 0*^riW"5. rH»CJ:!9, 06 (II- 1, 
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II— 2) &U*07 (I) \Z^L1tXj\Z, i£b*|52 5{C«t 
9 ««■ 2 1 ©Sffi^b jf LIU $Hfc^7)5jE^^S 5 © 

^1-5wt»c45. r©J: 5 CSffit 00*83 0*^ 
1-5rtlcJ:!3 N »l©^S24©a*B2 2 0§*tff 
5 »ff f»©*aiii*SrKJh-*-5 1 i 5. 
[0 04 6] &l/^T\ 06 (III) fc^ Lfc& 3 IStC 
fc^T, «IK^««8©|B1E8 «W 
2 l©MPfflJ©*ffi©®#2 9*7\fy?$K.S-'0¥-1Z 
io Mt*aS^5.. i-5tx 0 7 (II) J^UfcJ;5tfE^ 
38£3 5 £450*8 2 7©^##¥®te£*l<5. *>££ 
9, $9±7)S9*Btt, ffiM8£*5W±©M©M*5a 
©^2 9t©^J*$tuTlr''T«S»^'>4^A i ?>, 5f 
S*?k:,fc9&&l;:i**T#, 0*82 7, 2 8ffi!l©SSlE 

[0 0 4 7] ft&fc:, 06 (IV) fc^Lfc&4IgK:*5 
V^T, /X/V0|P2t»|fij-t-5^fc, U— y-*3fe©figlt 

*©»?wMia«fc j: 9 / x/Htaa4 £ 45aa 3 1 

Sr#l8^5. 

20 [0 04 8] £©J:$fcLT»j*S;Kfc«l&»fifcEK8 
©£*©£«#»] SrSWIiLfc 9, * 7 -m* A* 

^£LT/X^Xu-h3£g#-£45#tt«l 1 *« 
flh *#i-5 r. t fc J; 9 *B*= f h i ds^-t-5. 

[0 0 4 9] -tUT, £E;*j38£g5i45Da*B2 7©& 
WS(-J:9 5 FfflElcft±tf ^>K-C^5©-C% 
i3l4»f*«^B i 4 5 tf/J* 9 T?4 < , J X/Hga?L 4 
^Xw^iDX^«lc:ttRUT^57t©, /X/WMR 2 
i«SEfc«a**5ii#-C*5. 
[0 0 5 0] 4*>\ ±xB©*ffi^flSK:|3^-Crt:> EE*» 
so ^5©l«e5at-Si-5««2 9»c0*83OS:^J* 
LT^5#, *H^^tcJ;5IE^-y K©t*a*fe© 

5i450*82 7©, /X^iga?L4i45a7L3 lSr 
^•f"5IH««t 9 fc-T V^^P 6 ©0*8 2 80!)©fii*S 
HS5a (03#B?.) fc#JSi-5«**»fe0»2 7 
}c*7t^5«t5(C0*B3 0' Sr^LTt^©^)!* 
^i-5. 

[0 0 5 1] 09tt, *Hl£^ffitJ:5E»^s' 
K©»a*ife©*2«JK«S:*i-'b©-CjS)o-C, C©« 

40 a*»»c*3^-cf±, w»©»jt*ifetis]«fcT©y-if- 
^< 7 im^-r^immnMiL 2 0 l t«« 2 1 

SrfflEL- (0 9 (I) ) , 01 0 (a) \Z7!kL1t£ 5 

BE*«^5, SU ! -1'>'^ft*&P6i:450*B(c» 
JS;f5»©i£b*B 2 2, 2 3 SrffllfcBfiiiBtls)«©mi 
©^S24t, 010 (b) \Z*Lti£l\Z.. 
a?L4t'f>'i'flt«a6 t©WK:(t«U ^i:©£E*^ 
±m 5 ©»jWWH©*(ttr*^--C* 5*-©fi*B 2 
5' ?r<itfcB2©^S2 6' ttciijXu^Jpii- 
5» 

so [0 0 5 2] r©A*B2 5' fi, -?:©ft$h 3 (0 1 0 
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(b) ) #flE*»*S5©filBSr»J*-C#5fiSt, IW 
34<0«S*ftK*»t5^ffl2 6©fl»2 SOWSh 2 J: 

[0 0 5 31 ^(07°U^XmiCj:t)> JBl<0^S2 4<^ 
fl§&2 2, 2 3CJ:9fla)»415JkW^fl»P8 
fc*5«kODfl»2 7, 2 8^ £fcft2 0)&a2 6' 

fcJ|l-©|!D»3 2 3JS»**ii*. 09 (II 

- 1 N ii- 2) RTtmi i (i) fc*utj:$fc. aas. 

2 5' K«tO»ffi^fc» UHl*ixfc^ s EllfS2 7<&R|fc w 

[0 0 5 4] ro»3&**fet*5V^t:fc, 'tt»<DjBi#ifc 
fcPMtfc:, &2ffi8 bOMIfP3 2fcJ:9# LfflSfrfcl^ 
££9, gl(^)M2 4 0t£hSi5 2 2©»*fcfl £ 5*ff» 

[0 0 5 5] #^T\ 0 9 (III) JitfEl 1 1 (ID £ 

*tB*9^^^<t9««2 9Sr5pfcMkUTA»b, 
139 (IV) fc*LfcJ:5fc, /X/wBl0 2t»lRli-5« 20 

[0 0 5 6] 4*5, ±»©»^«»tf-toaE*«!lfc*5 
l^Ttt, flEK»*KS8(0««-2 1 t LT*fi=y^Sr 

[0 0 5 7] £1IMI 

[0 0 5 8] *«l»»fcJ:5-r^^*y MBft^y 
Ktt, 4 0 ©«*#±|E* 1 Hifc^fi £ - 

ot*5i>Ttt, «»o-f n 4 l Sr»*i-**ft 

I«iS4 0^1ffi4 0al (BE** 

4 0b« (/X^U-h3#*9ttttfeftfcflO) fc» 

[0 0 5 9] £fc> ^y^«l&P4 1 t#flE*38^ 40 
5fctt, «*»J*«40©IP**fttEV^PillJUT 

V^ Q -t LT, ^i^P4 1 t«-E**4S5t 
#«4 9-frofc«»K#iMftP*aR4 2jMf*#«lfc 
»j*S*bT*$5, 4MMfta*aa4 2tJ:o-C#-<^ 
tt*&P4 1t«-ff*364S5i:#aiffl$ixT^5o 
ct?tc x £>f y^ftgP4 l&tf&#y&nitiI?L4 2tw 

U 7 d^#JEE^5B^ 5 ^co-Y 0>tt*&Sr*rfl& 
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[0 0 6 0] tt&tMtoK-X&J^t&^y HB 
ft^s/ KoStit^tet-o^Tia 1 3£#RBUT:ift8H- 

[0 0 6 1 ] *Wfc»»fc*J»5«a**fc»^Tfc, 
±IB»lSBft»«tlBI*fc, H4t*LfcJ:5K ; l ; fty 
1f -/< 7 t»*t^*tt!KIi?l 2 0 LfctEtf 

[006 21 01 3 (a) , . (b) fi, #SJSJB!»fc*3 
»5«»*»-C«W+5» 1 <2&S4 3 Jfctf* 2 (OAS 
4 4Sr*LTV^5» 01,3 (a) i»fe^4»5 J: 5fc» 1 

*Oi&SIJ4 5Sr«iT^5o fc«U $1^14 3 
li % B9 5 (a) K»Lfc»13efc»»K»t5«l*tt 
1 O&M 2 4 Oflgfl 2 3 

[0 0 6 3] *fc. Ell 3 (b) *>b^5J:5fc*2 
©AS4 4tt, «^^«P4 1«n^ 
©**©i&(B4 6Sr«x.TV>5o ft*, rof2©4i 

4 411 05 (b) fc*Ufcfi«2 SSrfll^TV^^ 
j&S % fl<B4 6fcT*UftV^«K % £1$ 2 5 fc R{K^>« 

[0 0 6 4] -t Its J|10£S!4 3JllWR2 0£fi4 
4S:fflv^TtEW*2 1 Sr*©WB5**fe^^lPIi"5^i: 

[0 0 6 5] rOJ;5^*^»^*3^-C^, 
4^ 5 *r»jE^6fc»©|B]««r*«8»***R4 0 1 
BS4 0afc»«U ^V^*»P4 1*rJS*-*-5fcft«) 
DQaSraEKJKj*KtR4 0O«2ffi4 0 bfc»j*i"SJ:5 

[0 0 6 6] o£ 9, ±WBlS0IW»K*5^Tf±, 0 

5 (a) fc*Lfc»l©£l!2 4*jL5i:#a»5J:5 
£ v fig[S2 2 tfigB2 3 tOKS*SftftoTV^5. 

^i^l^^ 5 tf> WEffl «t 9 t> $ < *t 5 *> * ^ ^ 

^< (so Lfcv^^5K#*as>a. 

■■[0 0 6 7] lo«)fflfciBS©*ft5»^*r 
»&as*>5 0 7 p u^JPX^ft«S:ta*rfc^^ I £bai2 2 i 
2 3<0)HS:Sfc<i"S^S#^^5* s , flS2 3(0«S:«- 
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[0 0 6 8] rftfc#LT#aaa«fc*S^"Ctt, &t> 

Ev^aftSEfciEfiLfc.©^ io©Sfcia£©M& 
[006 9] aaaaaa 

[00 7 0] *«t«ttfc J: S'f y HE»^ y 

KttU Kaa&SK 5 0 (om^lMW, 1 aaaat - 
M§«1-3„ Xrfmcfi. *a*a«©«a»j*SR5 

0f±, 12114 (a) K^LfciSK, El 14 (b) 
LfcJUWJ-Sli:, HI 4 (c) K»Lfc«2«*i-5 

[0 0 7 1] t Lt> ai&#5 ltt, **Offi*»4 

«ifc©ffi;f)3l§£^*f{S:*i§?L 5 3 t y Hf->-<»JSJt 
iI?L5 4i£igilU SS©^>^MP6«t5 

3o 

[0 0 7 2] **:, JR2«R*t5 2tt, «ao£E*a*S 

a 5 sraj*tsa*©ffi*a4*a*ffioo« 5 6 1 % y 

f-^»IIE 5 4 tt:*»S;fcT y *»-/< 7 tr»jW 

Sinf-^aaaaaas 7 i *$ascv*s. .a 

p 2fc*Hsi-s(tate/x^aaa4#aa**fcv^ 
3. 

[0 0 7 3] fcfc. *WBMIKJ:5-f HB 

[00 74] 01 4 (a) , (b) . (c)(c:*5^T, 
f&imt5 1 ©±BSraiffi5 laiU %2m*5 2 
©TB£Si!2fi5 2 a t U ^2«W5 2©±E£S?3 
I52biU 5 1©TE£SS4B5 1 bi1~ 

3o 

[0 0 7 5] £l£tt5 1 fcariWaafctt* 3UE5 
1 a&tf?S4B5 1 b*r-^tfaa*tft»tT, ?T*>& 

©#115 3, 5 4, Jtaa5 5Sr^fiRi"5. -wT?, 

ai«#5i©a*t±, y^aaa6©affi«*r«e 
1-3. 

[0 0 7 6] »2«tt5 2fraj*1 _ 5Rfctt» * 

2152 aSU^ES 2 b Sr£tf&R£ttK*t UX» 
SI2B5 2 a a>t>®3®5 2 b * •C«il1-3gf5£JW© 

?L*a*uT y tf-^aaaaajis 4 3. 
[0077] it. «2«ft5 2fcjE*a*aaj«ai!fl 



»5 6«r»*1"6«KI*. S&3E5 2 bKMLT^U* 

BEaa^aariunaas 6 tm&tz. rw^u^ipx 

fcHfebfc^ &JSW©m3E5 2 btr9tf^»K 

j: 0 wfl^aa-***. 

[0 0 7 8] U>>3&, ffi*»4*5©>'X/uHP2K: 
*rifili-5««K u— f at: £ 9 / X/Hta?L4 *aK b 

ra*i-«. 

[0079] «±»'*fc* 5 K*aa»ttfcj:*i/»i» a 

10 ilg|55 5tJ:D»*Sixfc'f ^ttaP6Sr^tfai« 
1^5 it. DD»fcJ:oa*S*uik£E*a4a5Srartf» 

2 **t 5 2 1 sraa i/cttaaasff 5 0 m&i-z a 
5 i©ff££tfaa$&5 5©«m«t»)a]t$ix, iitfc 

J; 9 s ^*#&P6©WE&^a©^ftKIEafc^j£ 

[0080] ffi*a4a5*^u^apxfcj:!>a 

^•f3J:5t-bfc©-e, ffi*»4a5«rBfao-«fefclE 

20 [008 1] 

[3893©$*] EA±t&93 Ufc J: 5 fc*aWfc*5t^"Cf±. 

aawfcyi> , -> < i*5Ka?Lt:»rtu ff^a^a 

1 45Dfl«*7 r l'^JPn:fcJ: 9 aA LT«t«8Mj££«a 5 

a*$^r^2)fc», -o-^©ptfflttat**'5caasr 
XHci-aaa«s«oEE*a4as:, prae-raicE* 

[008 2] #38S»3K Jrtutf . JE*a£*fc W ^ ft» 

pi§rs «aaj*a«©s^K*4*ffiKE«tfco 
x, -ftnw*m^x&mmt*7^?-MT.~tz> r t ± 

k, 1 owsfca*©a)!c'«a^s:ariH-s«a**:^ 
o-e, aaa©^^»x*ra**-5ri*-e#*. 

[0 0 8 3] *«WfcJ:ixtf, aa»fcJ:9a«**b*i 
-fy^P^tfUStti, Dfl»fcJ:9aa**i/fc 
EA«£a«r& tfa 2 SWt SrOT UT«aa*a*Sr 
a^i"3i ?^Lfc©T% >^tt^P©»iffi4-B'rM© 

[Baoaa^aa] 

leu] *wao-aaaafcj:5'f na» 
40 ^j/ KSr^i-ascxaaa. 

in 2 ] Ei 1 tc/T: t fciE®^ ? K©aaaasr*i"ia. 

[El 3 ] El 1 KB UzM®^- y V Sr^ Ufc*IiT^m 
El. 

[ni4] si 1 Litm&x-- y hommtmRi-rzm 

[El 5] (a) > (b) tt, -t-n-fH, *^P^©^1* 

a^a*5^r, EI4»c:^tfciKtt-*7'^iDi1-3a 
1, a2©4fea©-at*ufcaaa. 

[El 6] (I) 7!)S (IV) m4KBLtzmi<O^X 
so Igt JE^^©tt*|6l©affiaa-C^ LfcEI. 
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[0 7] (I) > (ID tt> H4K«Ufc*R*t©JnXX 

[El 8] HlfcSUfcEft^y K©«a**©JRl*W 
[09] 0 (I) 7bm (IV) tt, Hlfc*UfclE»^!x 

[010] (a) , (b) -^^m, EUfc^Lfc 

*Jpx-f£Jgl, *2<o£aifc»Lfc**»BI. 
[011] (I) > (II) M\ Hlfc«UfcE»^y K 
(0»Jt^^*2*»«fc*5»t5«*t«>aiXXSSr, JE 

[012] (a) tt, **WOS2**3»lBtJ:*^^ 
MBfl^y K©K«ft»bfcspBBH, (b) B 

(a) (OA-AjftfcfiofcWffiH. 

[013] (a) % (b) tt, 2 
«fc»«*5V^T, 04K^Lfcg*£:/^*flPXl-5|g 
1, »2 0^SlSr*Ufc»«BI. 

[014] (a) tt, *3SW©*3H«0KfflfcJ:5^^ 
^S?*? MM^y K©JfttfcSLfc*rffiBk (b) tt 
HlWrtStfc^BiB. (c) f±*2S#**Ut¥' 

[01] 




(9) 

16 

ffi0o 

[^^cofftPJ] 
1 

2 ;X;>HP 

3 yX/vyu- h 

4 / XAtUIJL 

5 E*3§4^ 

6, 4 1 -Y^«W&P 

7 y if— ^ 

io .8, 4 0, 5 0 

8a, 40a fflttBASC®* 1 ffi 
8b, 40b 8KKJKJ*SS©» 2 ffi 

1 o Em»T- 

2 0 yifw^iftSJRIJL 
2 1 4feJi«# 

4 2 fit|&PigS?L 
51 . II fit* 

5 l a ftl«atttJbB.(ffl9) 

5 1 b mimtoTm («49) 

20 5 2 ® 2 ffitt 

5 2a f (*2ffi) 
5 2b »2«*t<0±ffi (»3ffi) 



[02] 
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